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o Ao independent eldctrical industry did not exist in prerevolutionary Russia.
Tiis axtrem-.y lmpartant branch of the naticnal eccunomy was in the hands of

e foreign capitalists. The teclalcal phaso of construction was carried out abroad.
oy The electricel plants in Russian were in reality only workskops.

Aftor the Ootoher Revolution, the Boviet electrical infustry achisved its
independence and began to develop rapidly. The "Elektrosila™ Plant assumed
an importapt role in the dsvelopment of heavy electrical machinery.

Co Achievement of the GOEIRO (State Cosmission for Electrificaticn of the

Repudlic) plAn reguired the organization of turbiue and generator construotion. 4
Profvotion of turbngenerators at "Elektrosila® began in 192k, In 1947, the . - -
first gemeratore were built for the Volkhuvstroy and the production of turbo-
genspators of 2h,000-kilowatt capacity was begun.

%ns, the periol from 1922-1927 witnessed the creation of a base for heavy
eleotrical mechine tuilding st "Elektrosila.” Around the beginning of the
. Stalin Five-Year Plaus, the plant's production ares and output incressed
almost three times in comparison with prerevolutiomary figures.

Eowever, the tempo of plant development increased still more dnr_ihg 1the
°8talin Five-Year Plans when pover plants and industry had to be supplied with
electrical oquipment.

In 1937, thke factory produced a unigue two-pole turbo-generator with a 10C,000-
kilowatt rating.
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Iuring the Third Five-Year Plan, up to the beginning of World War iz,
snormous generatora, with an cuter diameter about 15 meters, and wofghing
about 1,200 tons, were produced, and work wes begun ~n hydrogen cooling of
synchronous compensators and turbogenerators,

The war sericusly affected the production of "Elektrosila,” but during
the blockade of Leningrad, plant cperations were not curtailed for a single
day .

Below is & short synopsis of the development of slectricsl machine
building at “Elektrosila.”

1. Tmdogenerators

Tarbogenerator construction begen at "Elektrosila® in 1923. Work was
started on two-pole genorators with massive cylindrlcal rotors baving forged-
steel bands which enslosed the end winding of the rotor.

For the firat 10 years {approximstely to 1933), turbogemerator production
at. "Elektroaila”™ emphasized the development of designs corresponding, in stator
" and- rotor windings and in ventilstion features ; to the turbogeneratora employed
in:Burope. Howsver, the turbogenerators of this series already had a congiderzble
. . adventage, from the standpoint of technical ané economicsl propsrties, over
turbogensrators. of dertain foreign firms and the AEG in particular.

iy The experience of the first 10 years mede 1t possible to introduce many
improvements ‘when the transition was made to Serjes T which had beéen worked
out on new construotion and produwction principles.  This series had duplex or
double-layer winding with contimuous compound insulation. The rotor Lad baked-
on insulation. The machines wers provided with & mnlitilateral system of
ventilation which feede fresh air through the vhole length of the machine.

Teats of the first models of the Series T machine not only confirwed
caloulations, but also indicated th ypossikilisy of building still better and
more eocnomisal maghines. I was in this rashion that Seriss T, was crested.
The table below indioates the relative weight index of the machiiss of all
three series.

Capacity in Xilowatts Relative Weight

-01¢ Series Series T
b 01200

6,000 100 .-
12,020 100 88
25,000 100 88

The snrcesses of contemporary turbogeneratar comstruction are due to
achievemsntsin metallurgy and to improvements in the field of ventilaiiun.
Advances in metallurgy have made it possible to raise the capacity of the
twe-pole air-cooled turbogenerator series to 100,000 kilowatts. A mechine of
this ~apacity which was produced by the plant in 1937 is still operating.

Bydrogen cooiing is the next improvement slatel for two-pole generators.
The impartant economical advantages of hydrogen cooling are: a redwotion i a
ventilatimn losses which increasir the efficiency uf high-er +d amciines as .mck as
1 peroent, a reduction in expenditure of operating materials by 15-20 percent, :
oL improvement of machine dehuvior,.and & reduction of sperating expenses.
In partiocular, hydrogen cooling eliminates the necessity for regular preventive
inspections because the-effsct of hydrogen under high pressure reduces
the ancunt. of dirt clogging which may take place in the machines.
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L In addition, the uze of hydrogen éooling makeés it poasible to incrsase’”
. 33,_ L the maximum cap-rity of the turbogenerator. %his capacity increase 1s posgibilo..

i : only with an increase in the rotor diameter, which is impracticel with air

: . cooling oving to the extreme ventilation losses., i

X ) Co In 1946, the plant produced its first 100,000-kilowatt turbigensrator
with hydrogen cooling. In 1947, 1t produced 1ts second 25,000-kilowatt
hydrogen-cooled turbogenerator,

Beside turbogenerators, the plant produces high-spesd (3,000 rym)
asynchronous and synchkranous mciors of wedium and large capacity, reguired
fai driving punps, compressors, and blowers, The dsvolopment of these machines .
paralleled that of turbogenerator construction to a considersble degree. K. .

B Starting with the praduction of 3,000-rpm, 450-kilcwatt asynchronous
mhort-dircult (korotkoramimutyy) motors, the : ‘vtary has, to Qate, orésted
serion .of machines with capacities 5f 500, 700, 850, and 2,000 Kilowstis et
‘&' voltage of 3 and 6 kilovolts with divect starting from the ¢ircuit. The
motora - have: self-lubricating Yearings which do not require a complicated

" pump arrapgement to pressuré-fesd oil.

: . ' Byhchronous motors which operate at 3,800 rpm are analogous in .
.. sonstraction to the. turbogsnerators of corrésponding cipacity. The "Elekrirosila®
plant produces thres models which have capacities from 1 »000 to 6,000 kilowstts,
+ith resster or autotransformer starting. .

2. ”:,Wd‘roéiect_rio Genorators

The progression from Volkhovstroy, Zemo-Avchaly, and Rion hyéroeleotric-~
plant type generators to generators of the nevest type (Dnepr and Svir hydro-
electric-plant typss) was made possible by the transition from casting to
welding and drop-Porge methods of conatrustion, and by the transition from field
windings insulated wita mica to doudla-layer or duplex wirding with oontimmous ) :
ocapound insulation. 3

) Mastery of the latest technological processes of production has out the
time involved in generator building. The weight of the various parts has
dacreasci in an average of 20-25 percent ip comparison with the former genmerators.
The atudy of cptimum proportions has male it ‘possible to cut the use of

; copper in hydroelectric genevators do thet, at Fresent, only 50-60 percent

o as mich copper is used as formerly.

The next improvement in generator construction was the transition
‘v low-speed generators, the so-called umbrella-shape type with the bearing
, bridge and the step bearing located under the rotor as distinguished from the
‘r suspension type in which they are locatsd above the rotor. “"Elektrosila®
began construction of the umbrella-skape type generator in 193h%,

Further improvements are: the tran.ition to segmentary solf-lubricating .,
stch bearings and ball bearings, the eliminapdpsn of vomplex oil-cirgulstiag
systems, the adoption of new ventilotion llf!tl_., and the tramsition to
@ll-weldod crossbeams and rotor frames. Tk

Stator windings of the bar type have replaced tre coil varisty in the -
majority of cases. This raises the stadility of coil instuation to the lovel
’ ,of shell invulation. Ir aidition, dnﬂi- winding s used for genwrators -
operating on mercuric-redtifying m"ungle-pqpe_" load, . ,
B Water-power resources will be much developed to increase the country's
olectrical bYase during the Fourth Five-Year Plan. This will require inoreasing
both the total output of generators, and the capacity of individual units.
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3. Plrect-Current Machines A
The demand by metallurgical plants for elsctric motors with wide-range
speed control to bs used in large rolling mills, blooming mills, sisdb mills,
general-purpose mil.s, and others, was & strong atimulus for:the aovelon-mt
of dirsct-current machine building. In 1931 "Elektrosila™ produced its first
large electrical mmchines for & blocming mill, a 7,000-hp motor operating at
50~120 rpm. Then followsd production of elactrical machime equipment for a
number of milis. In 1936- -167, electrical equipment for a alab and sheet
mill of Zaporozhstal® was produced, Of the many large direct-curremt machines
produced in the following years, we should mention electric motors with
ratings of 7,000 hp and speeds of 40-89 rpm, and the Leonard aggregate with
a capacity of 4,000 kilowatts for each generator .

Mors recsntly, "Klektrosila™ has succeeded. in building direct-current
machines vhich approach maximim comsmtation &nd which have record-breaking
capacity. As examples, we might cite the twin divect-current 21 OOO-hp, 21h~rpn
notors and ‘the: slectrical squipmer’ Por the slab mill. The. pe/riod of:> "
direct-ourrent machine building was Accampanied by research work in the technical
assembly of commtators , lmprovement of collector apparatuses, optimm

. commitation, damper windinge, and special windings.

! THe plant hae mastered production of & nsw set of direct-current
aeries wachines which, by their technical and ecoromlcal propsrties, cowpare
favorably with contemperary machines.

»

. Considerable work has been done in perfectiing the exciters of synchronous
"machines. In recent years, néw turboréxciters of increased reliabiifity have been
produced.

4, Alternating-Current Machines

Turbogenerators, hydroslectric generators. and rolling-mill motors wers
aot Built by "Elektrosila" before the Revolution. Production of these itums
began under the Soviets. Prerevoluticnary designs were unsatisfsctory for
production of alternating-current series machines. In the recomstrustion period
after 1918, if became necessary to examine existing meries machinss with a
wiew to réducing the mumbder of types and to simplifying the technological
process 0 increase output. Production of small machines was transferred to
2 newly built plant for standard machines, operating ou the acsembly-line
mothod. The old series of asynchronove cmall-size motors of up to 10 kilowatts
was replaced by Motor Series A. Ir 1929-1930, a series greatly lightened
(up to 50 percent) by the introduction of farced uxial ventilation, was
designated Motor 8eries 1I.

.. In }9%2, Series I was imroved end designated Ip. .In 193T, At was replaced
by Series AD, designed in a numba. of siandardized sives.

R At the beginniug of the Second Five-Year Plan (1932-193}), "Rleitrosile”
along wvith other plaats designed alternating-cu.rent series machines with a:
average oapacity of over 100 kilcwatts. In 1935, Series AM was estzblished as
the All-Union asynohronous machine with an average capacity of over 100
kilowatts.

The synohronous compensator series wr> also modified and strengthened.

The weight of contemporary alternating-curreant machines i about half
that of prerevolutionary types.
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